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1 1 2 3
$\Omega\equiv[a,b]$
x $t$ $u(x,t)$
: $\frac{\partial u}{\partial t}=\frac{\partial}{\partial x}\frac{\delta G}{\delta u}$ (2.1)
: $\frac{\partial u}{\partial t}=\frac{\partial^{2}\delta G}{\partial x^{2}\delta u}$ (2.2)









$\frac{\partial}{\partial t}\int_{\Omega}Gdx=\int_{\Omega}\frac{\delta G}{\delta u}\frac{\partial u}{\partial t}dx=\int_{\Omega}\frac{\delta G\partial\delta G}{\delta u\partial x\delta u}dx=\frac{1}{2}[(\frac{\delta G}{\delta u})^{2}]_{\text{\^{a}}\Omega}$ (2.6)
$[( \frac{\delta G}{\delta u})^{2}]_{\partial\Omega}=0$ (27)
$\int_{\Omega}Gdx$
$Gdx=$ $=$ dx=[ ]\partial \Omega -4( )2dx (2.8)















$\delta_{+}\equiv\frac{1}{h}(s_{+}-1)$ , $\delta_{-}\equiv\frac{1}{h}(1-s_{-})$ , $s_{+} \equiv\exp(h\frac{\partial}{\partial x})$ , $s_{-}\equiv s_{+}^{-1}$ (3.5)















$G(u, \frac{\partial u}{\partial x})$ $G_{d}(U)$ $u(x,t)$




$U^{n}$ $U^{n+1}$ $S_{a}^{b}G_{d}(U^{n+1})-S_{a}^{b}G_{d}(U^{n})$ 4
$S_{a}^{b}G_{d}(U^{n+1})-S_{a}^{b}G_{d}(U^{n})=S_{a}^{b}[( \frac{\delta G_{d}}{\delta U})^{n+1}2(U^{n+1}-U^{n})]+[F_{d}]_{a}^{b}$ (5.1)
$( \frac{s}{\delta}G_{U}A)^{n+\frac{1}{2}}$ $\frac{\delta G}{\delta u}$




.. (5.1) $( \frac{s}{\delta}G_{U}A)^{n+\frac{1}{2}}$ $(2.1),(2.2)$
: $\delta_{t}U^{n}=\delta_{1}(\frac{\delta G_{d}}{\delta U})^{n+\frac{1}{2}}$ (5.2)
: $\delta_{t}U^{n}=\delta_{2}(\frac{\delta G_{d}}{\delta U})^{n+\frac{1}{2}}$ (5.3)
$\delta_{t}$ $\delta_{t}U^{n}=\frac{1}{\Delta l}(U^{n+1}-U^{n})$
$\delta_{t}S_{a}^{b}G_{d}(U^{n})=\frac{1}{2}[(\frac{\delta G_{d}}{\delta U})^{n+1}2s_{1}(\frac{\delta G_{d}}{\delta U})^{n+1}2]_{a}^{b}$ (5.4)




$\delta_{t}S_{a}^{b}G_{d}(U^{n})=[\{s_{1}(\frac{\delta G_{d}}{\delta U})^{n+\frac{1}{2}}\}\{\delta_{1}(\frac{\delta G_{d}}{\delta U})^{n+\frac{1}{2}}\}]_{a}^{b}-|S_{a}^{b}[\tilde{D}^{\dagger}(\frac{\delta G_{d}}{\delta U})^{n+\frac{1}{2}}\tilde{D}(\frac{\delta G_{d}}{\delta U})^{n+1}2]|$ (5.6)
$f$ $f\tilde{D}f=(\begin{array}{l}(\delta_{-}f)^{2}(\delta_{+}f)^{2}\end{array})$






6.1 $KdV$ ( )
$KdV$ $KdV$ $\Omega=(-\infty, \infty)$
$\lim_{xarrow\pm\infty}\frac{\partial^{n}u}{\partial x^{n}}=0(n=0,1,2, \ldots)$
$\lim_{xarrow\partial\Omega}\frac{\partial^{n}u}{\partial x^{n}}=0(n=0,1,2, \ldots)$ +
1 $KdV$ $\#h$
$\frac{\partial u}{\partial t}=u\frac{\partial u}{\partial x}+\frac{\partial^{3}u}{\partial x^{3}}$ (6.1)
$G$




$\delta_{t}U_{k}^{n}=\delta_{1}(\frac{\delta G_{d}}{\delta U})_{k}^{n+\frac{1}{2}}$ (6.3)
$( \frac{\delta G_{d}}{\delta U})_{k}^{n+\frac{1}{2}}=\frac{1}{6}\frac{\delta(U^{3})}{\delta(U_{k}^{n+1};U_{k^{n}})}+\delta_{2}U_{k}^{n+\frac{1}{2}}$ (6.4)
(6.5)$\frac{\delta F(U)}{\delta(u;v)}$ $\equiv$ $\{\frac{F(u)-F(v)}{\frac{\delta F\overline{(}u)uv}{\delta u}} u\neq vu=v$












$U\equiv U^{n+1}$ $V\equiv U^{n}$ (6.11)
(6.4)








$\frac{\partial u}{\partial t}=\frac{\partial^{2}}{\partial x^{2}}(pu+ru^{3}+q\frac{\partial^{2}u}{\partial x^{2}})$ (6.12)
$G$
$G= \frac{1}{2}pu^{2}+\frac{1}{4}ru^{4}-\frac{1}{2}q(\frac{\partial u}{\partial x})^{2}$ (6.13)
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$\delta_{t}U_{k}^{n}=\delta_{2}(\frac{\delta G_{d}}{\delta U})_{k}^{n+\frac{1}{2}}$ (6.15)
$( \frac{\delta G_{d}}{\delta U})_{k}^{n+\frac{1}{2}}=\frac{\delta(\frac{1}{2}pU^{2}+\frac{1}{4}rU^{4})}{\delta(U_{k}^{n+1};U_{k}^{n})}+q\delta_{2}U_{k}^{n+\frac{1}{2}}$ (6.16)
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